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Highlights 
• Thirty-five instruments assessed the impact of COPD on informal caregivers;  
• Psychological status/mood, burden and quality of life were the most common domains; 
• Measurement properties of instruments have been poorly studied in this population; 
• An improved understanding of the measurement properties of instruments is needed. 
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Abstract 
Background: Increasing symptoms and activity restriction associated with COPD progression 
greatly impact on the lives of their informal caregivers, who play a vital role in maintaining their 
health. An understanding of this impact is important for clinicians to support caregivers and 
maintain a viable patient environment at home. This systematic review aimed to identify the 
instruments commonly used to assess informal caregiving in COPD and describe their 
measurement properties in this population. 
Methods: Searches were conducted in PubMed, Scopus, Web of Science, CINAHL and PsycINFO 
and in references of key articles, until November 2016. Instruments used to assess the impact 
of COPD on caregivers were identified and their properties described. Quality of studies was 
rated using the COnsensus-based Standards for the selection of health Measurement 
INstruments (COSMIN) checklist. Quality of the measurement properties of instruments was 
rated as ‘positive’, ‘negative’ or ‘indeterminate’.  
Results: Patients cared for, had moderate to very severe COPD and the sample of caregivers 
ranged from 24-406. Thirty-five instruments were used in fifty studies to assess caregivers’ 
psychological status and mood (9 instruments), burden/distress (12 instruments), quality of life 
(5 instruments) or other (9 instruments). Eighteen studies assessed the measurement properties 
of 21 instruments, most commonly hypothesis testing (known validity) and internal consistency. 
Study quality varied from ‘poor’ to ‘fair’ and with many properties rated as ‘indeterminate’. 
Conclusions: Although several instruments have been used to assess the impact of COPD on 
caregivers, an increased understanding of their properties is needed before their widespread  
implementation. 
PROSPERO: CRD42016041401 
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Introduction 
Chronic obstructive pulmonary disease (COPD) affects 210 million people worldwide1,2. 
Pulmonary rehabilitation is recognized internationally as the standard of care and professional 
societies have recently published updated guidelines and policy statements3-6 that summarize 
the evidence of its effectiveness and detail the challenges of patient access and capacity. 
However, the rising symptom burden, restriction in activities and psychological sequelae 
experienced by the patient also impact increasingly on their family members and other informal 
caregivers7-10. Recent narrative reviews have found that caring for a person with COPD is a 
stressful experience with unique challenges related to the specificities of the disease, although 
positive aspects, such as improved self-worth, have also been reported 8,10. Given the clinical as 
well as the economic implications of informal care, which in the US has been associated with a 
cost in excess of 3 billion dollars per year11, the awareness of the overall experience of caregivers 
is fundamental to support them in their caregiving role8-10. An important component of 
addressing this issue is the selection of the most appropriate tool to measure the (negative and 
positive) impact of COPD on informal caregivers12. Therefore, we undertook this systematic 
review to identify the instruments used to assess informal caregiving in COPD and describe their 
measurement properties if assessed in this population. Such information will guide clinicians on 
the aspects of caregiving most in need of support. 
 
Methods 
Search strategy 
Searches in the Cochrane Library, the COSMIN list of systematic reviews of measurement 
properties database and the International Prospective Register of Systematic Reviews 
(PROSPERO) were conducted prior to the development of this review to exclude the existence 
of similar reviews/protocols. Since no similar studies were found, the systematic review protocol 
was registered at PROSPERO (ref. CRD42016041401). 
A systematic literature search was performed in the electronic databases PubMed, Scopus, Web 
of Science, CINAHL and PsycINFO, from their inception until July 21st 2016. Additional searches 
were performed in weekly automatic updates retrieved from the databases until the end of 
November 2016. The search strategy contained a combination of terms in the 
title/abstract/keywords (Table A.1). The electronic search was supplemented by hand searching 
the references of key articles7-10. This search strategy was developed with the advice of a 
librarian with expertise in health sciences. 
 
Eligibility criteria 
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This systematic review was reported according to Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines13. Eligible studies had to state in the objectives, 
methods or rationale that they were focused on assessing informal caregiving in COPD and 
include a self-administered assessment instrument. Instruments could be used to evaluate the 
negative (e.g., burden), positive (e.g., satisfaction) or both aspects of caregiving, e.g., caregiver 
burden/distress, psychological status and mood or health-related quality of life. Informal 
caregivers were defined as people who provided unpaid care on a regular basis to a person with 
COPD14, and could include spouses, siblings or other family members, friends or neighbors. 
Studies involving caregivers of patients with diseases other than COPD were also eligible if they 
had a subgroup of COPD caregivers. All original quantitative studies applying, testing or 
developing an instrument were eligible (e.g., cross-sectional, cohort, non-
randomized/randomized controlled trials, case studies).  
Studies with a mixed-methods design and interventional studies were included if quantitative 
data were available. Searches were restricted to studies published in English, Spanish and 
Portuguese. Qualitative studies, magazines, news, electronic resources and reports, theses, 
dissertations, abstracts, editorials and systematic reviews were excluded, although their 
references were searched for relevant articles. Studies that involved only formal caregivers, 
assessed patients’ perspective of caring, and/or investigated other aspects of caregiving (e.g., 
caregivers’ needs and expectations) were excluded.  
 
Selection of articles 
Two reviewers (JC and AM) independently performed the initial screening of articles based on 
type of publication and relevance for the scope of the review, according to their title and 
abstract. Then, the full-text of each potentially relevant article was screened for content to 
decide its eligibility. The level of inter-rater agreement was calculated using the Cohen’s kappa 
statistic, considering the following cut-off points15: slight agreement (≤0.20), fair agreement 
(0.21–0.40), moderate agreement (0.41–0.60), substantial agreement (0.61–0.80) and almost 
perfect agreement (≥0.81).  
 
Data extraction and synthesis 
One researcher extracted the data from the included studies and the other authors checked for 
accuracy and completeness of data. Data extraction was performed using a pre-developed and 
standardized form to guarantee the consistency of extracted data concerning: 
1. Instrument characteristics: name and abbreviation, original reference, life domain/construct, 
number of items, rating system, score range (total scale and/or subscales), practical burden (i.e., 
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administration time and ease of scoring) and costs. When information was lacking, we searched 
for the original reference; 
2.  Country and study population in which the measurement properties of the instrument were 
assessed (e.g., age, gender, patient-caregiver relationship, COPD severity), as well as the sample 
size;  
3. Identification of the measurement properties of instruments used to assess caregivers of 
patients with COPD. According to the Consensus-based Standards for the Selection of Health 
Measurement Instruments (COSMIN) checklist, the following measurement properties could be 
identified:  
1. Validity – content validity, construct validity (i.e., hypotheses testing, structural validity, cross-
cultural validity), and criterion validity (i.e., concurrent validity, predictive validity); 
2. Reliability – internal consistency, reliability, measurement error; 
3. Responsiveness.  
Definitions of the measurement properties are described elsewhere16. 
 
Methodological quality of studies 
The COSMIN checklist (http://www.cosmin.nl/) was used to evaluate the quality of studies 
assessing the measurement properties of instruments. The checklist includes nine boxes with 
standards for the different measurement properties. Boxes were completed for each 
measurement property of each instrument described in each study. Each item of the boxes was 
rated on a 4‐point rating scale (‘excellent’, ‘good’, ‘fair’ and ‘poor’) based on specific criteria. 
The overall score for the methodological quality of a study was determined for each 
measurement property separately by taking the lowest score of any item in the box (‘worst score 
counts’). A detailed description of the boxes and scoring can be found in Mokkink et al.17. 
Assessment of the quality of studies was performed by two reviewers independently (JC and 
AM). In case of disagreement, a third reviewer was consulted. This procedure was also 
conducted to assess the quality of the measurement properties of instruments. 
 
Quality of the measurement properties of instruments 
The quality of the measurement properties of instruments was assessed using the rating system 
proposed by Terwee et al.12. For each measurement property, one or more criteria was used to 
define a ‘positive’ (+), ‘indeterminate’ (?) or ‘negative’ (-) rating depending on the design, 
methods and outcomes of the studies.  
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Results 
Study selection 
The literature search provided a total of 1407 records. After duplicates were removed, 884 
records were screened for content through title and abstract. From these, 817 were excluded. 
The full-text of 67 articles was then screened for eligibility and 17 articles were excluded (Figure 
1). Reasons for exclusion were the following: studies did not use an instrument to assess 
caregivers or provided no information about the instrument (n=9), had a qualitative design (n=1) 
or were not relevant (n=7). In total, 50 articles were included, all published in English except one 
(Spanish)18. Most articles were published after 2000 (44 articles), with half of them (25 articles) 
being published in the last five years (i.e., 2012-2016). Studies were conducted in Europe (n=23), 
North (n=14) and South (n=2) America, Asia (n=8) or Oceania (n=3). Thirty-three of the 50 
included studies had a cross-sectional design. The remaining studies were longitudinal (8 
studies19-26), interventional (8 studies27-34) or case studies (1 study35). Inter-rater agreement 
regarding study selection was substantial (kappa=0.78). Disagreements were resolved by 
consensus. 
 
Instruments 
Table 1 presents the list of instruments found and their characteristics according to their life 
domain/construct. Thirty-five instruments were used to assess caregivers’ psychological status 
and mood (9 instruments), burden/distress (12 instruments), health-related quality of life (5 
instruments), or other domains (9 instruments). None of the instruments was designed to be 
specific to caregivers of patients with COPD. 
Regarding psychological status and mood, the most used instrument was the Hospital Anxiety 
and Depression Scale which assesses symptoms of anxiety and depression (10 studies20,21,27,36-
42). The long and short versions were both used for two of the instruments: the Center for 
Epidemiological Studies Depression Scale43-47 and the Profile of Mood States47,48. Another 
instrument, the Symptom Checklist-90, was used in its original49 and revised 26,50 forms. Most 
instruments assessing psychological status and mood required approximately 5-10 minutes to 
administer and had a recall period of a week. Scoring consisted of the sum of items in 4 
instruments (‘easy scoring’) or required the use of a simple (‘moderate scoring’) or complex 
(‘complex scoring’) formula (5 instruments). 
Instruments used to assess burden/distress varied across the literature, although the most 
commonly used was the Zarit Burden Interview (11 studies18,22,35,44,46,51-56) followed by the 
Caregiver Burden Scale (4 studies19,40,57,58). Two of the instruments aimed to evaluate the 
subjective distress associated with a specific life event, such as a patient’s stay at an intensive 
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care unit (Impact of Event Scale20,21; Peritraumatic Dissociative Experiences Questionnaire21). All 
instruments had an easy scoring system consisting of the sum of the items, except one with no 
scoring information (Family Burden Questionnaire59). Administration time varied from 5 to 30 
minutes although one instrument required 90 minutes (Family Burden Questionnaire)59. 
Caregivers’ quality of life was assessed with generic health-related quality of life instruments. 
The most used instrument was the Medical Outcomes Study Questionnaire 36-Item Short Form 
(6 studies29,30,40,57,58,60). The European Quality of Life Questionnaire was either used in its full (i.e., 
5 dimensions and a visual analogue scale [VAS] 0-100%)42 or short (VAS only)26,50 version. The 
recall period and the scoring system varied among instruments (Table 1). Administration time 
ranged from 5 to 20 minutes. 
Other domains, assessed in the studies, comprised both the negative and positive aspects of 
caregiving (Caregiver Reaction Assessment25,47,61,62; Family Appraisal of Caregiving Questionnaire 
for Palliative Care23,63), disability due to the partner's disease (COPD Disability Index50, which was 
a modified version of the Pain Disability Index), objective and subjective health status (Health 
Perceptions Questionnaire Form II – only the Current Health subscale was used48), low back pain 
prevalence and impact (Nordic low back pain questionnaire60), psychosocial impact of the illness 
(Psychosocial Adjustment to Illness Scale – Self-Report32,33), loneliness (revised UCLA Loneliness 
scale43,64), spiritual wellbeing (Functional Assessment of Chronic Illness Therapy 12-item Spiritual 
Well-Being Scale47) and life satisfaction (Life Satisfaction Index-A65). 
 
Measurement properties of instruments 
Only 18 studies assessed the measurement properties of 21 instruments, although none was 
specifically designed for this purpose. Seven instruments aimed to assess caregivers’ 
psychological status and mood, 5 burden/distress, 4 quality of life domain and 5 other domains. 
Informal caregivers included in these studies were mostly female and patients’ spouses26,33,36,38-
41,43,48-50,52,64. Sample sizes ranged from 2548 to 40661. Caregivers’ mean age ranged from 48 to 67 
years. When reported, COPD severity was frequently moderate to very severe according to the 
GOLD1 criteria (5 studies)26,41,48-50. Four studies included patients at all COPD grades33,38,39,57. 
Table 2 presents the sample characteristics and country in which the instruments were applied, 
as well as the results for the methodological quality of studies and quality of the measurement 
properties of instruments. Studies assessed content validity (1 study), hypothesis testing (also 
known as ‘known validity’, 20 studies), internal consistency (21 studies), and/or test-retest 
reliability (2 studies) of the instruments in COPD caregivers. No information on criterion validity, 
structural validity, agreement or responsiveness was available. Inter-rater agreement regarding 
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the quality of studies and quality of the measurement properties of instruments was substantial 
(kappa>0.76). 
 
Methodological quality of studies  
Only one study assessed the content validity of an instrument, the Caregiver Reaction 
Assessment61. The study was rated as ‘poor’ mainly because it did not assess the relevance of 
items in the study population but only considered the professionals’ views through the content 
validity index (CVI)66. 
Studies assessing hypothesis testing of instruments were classified as ‘fair’ (11 studies) or ‘poor’ 
(9 studies). Their common weaknesses included the lack of formulation of hypotheses and of 
description of missing items, and the use of a comparator that measures another construct. 
Correlations between the instruments and comparators are provided in Table A.2. 
Studies assessing internal consistency were rated as ‘fair’ (6 studies) or ‘poor’ (15 studies). These 
low ratings were attributable to the fact that none of the studies checked for the 
unidimensionality of the instrument and information on missing items and how these were 
handled was not provided. All studies assessing internal consistency presented the Cronbach’s 
alpha (values are presented in the Table A.2). 
Studies assessing test-retest reliability of two instruments, the Carers’ Assessment of Difficulties 
Index38 and the European Quality of Life Questionnaire VAS26, were classified as ‘poor’. The low 
quality of studies was attributable to the lack of information on missing items and procedures 
(i.e., number of measurements, independence of administration, time interval, stability of the 
target population and testing conditions). 
 
Quality of the measurement properties of instruments 
Content validity of the Caregiver Reaction Assessment was classified as negative (‘-’) because 
the target population was not involved in the validation process. Hypothesis testing, internal 
consistency and test-retest reliability were rated as indeterminate (‘?’) for all instruments. The 
decisive factors for these results were the absence of factor analysis (internal consistency) and 
specific hypotheses (hypothesis testing), and the lack of information on the methodologies used 
(test-retest reliability).  
 
Discussion 
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This systematic review provided a comprehensive overview regarding the instruments used to 
assess the impact of COPD on informal caregivers, examining all aspects of caregiving including 
mood, quality of life and wellbeing. Half of the included studies were published in the last five 
years which emphasizes the increasing awareness of the need to assess and support informal 
caregivers as part of the COPD management plan. Despite the large number of instruments in 
use, studies describing their measurement properties are few and have been of poor quality. 
The 35 instruments identified assessed domains of psychological status and mood, 
burden/distress and quality of life. Qualitative studies have shown that caregivers identify 
changes in various dimensions of their lives (e.g. emotional, social and financial dimensions) as 
a result of caring for a person with COPD67-70. These findings are related to the life domains 
identified in this review. Most instruments explored the negative impacts of caregiving with only 
two addressing both the positive and negative impacts of caring for a person with COPD, the 
Caregiver Reaction Assessment25,47,61,62 and the Family Appraisal of Caregiving Questionnaire for 
Palliative Care23,63). 
Many of the instruments in this review have also been used among the healthy elderly or those 
with other chronic conditions71,72 such as heart failure73, cancer74 or other palliative care 
conditions75. Although it is likely that there are more similarities than differences on the 
caregiver impact in populations with different diagnostic categories, a common requirement is 
that the measurement properties of instruments used have to be adequately described in the 
population of interest12,16. Measurement properties were described in only 21 of the 35 
instruments identified in this report. Samples in which the instruments were tested were 
comprised mostly of women, which reflects the dominance of the female gender and is in 
keeping with the  wider caregiving literature14. Studies assessing the measurement properties 
of instruments were of low quality possibly because they were not specifically designed for this 
purpose. Only one study assessed the content validity of an instrument (Caregiver Reaction 
Assessment)61. Assessment of content validity is a fundamental step when testing an existing 
instrument in a population that differs from the original population for which it was developed17. 
None of the studies described explicitly formulated hypotheses regarding the expected 
correlations between instruments, without which there is a high risk of bias12. In studies 
evaluating internal consistency, factor analysis was absent although it is fundamental to check 
for the unidimensionality of the instrument76. Alternatively, newer statistical methods such as 
the Rasch analysis, could be used as recently highlighted by the COSMIN group77. Studies 
assessing test-retest reliability did not describe the number of measurements, the time intervals 
or the testing conditions.  
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There were a number of study limitations.  The search criteria did not include multiple 
languages, which may have led to the exclusion of potentially relevant studies. In the absence 
of validation, cultural differences may affect the use of instruments outside the country in which 
it was originally developed. Most of the included studies did not mention the type or extent of 
caregiving provided to patients with COPD which would likely influence the experience of 
caregivers78. Instruments used to assess informal caregiving in COPD were included even if they 
were not specifically developed for caregivers. Generic instruments measure items that may be 
unrelated to informal caregiving; however, their inclusion was necessary to address the absence 
of summarized information on instruments most frequently used to assess informal caregiving 
in COPD and to avoid reporting bias (i.e., the authors making a determination of which 
instruments qualify and which do not). Our categorization of instruments into 
domains/constructs was not standardized. Whereas the categorization we selected is commonly 
used, clinicians choosing an instrument must be sure they are measuring the dimension(s) of the 
construct they are specifically interested in. Furthermore, given that some of the instruments 
identified in the review capture multi domains, their psychometric properties may not reflect 
specifically the caregiver domain in which they were included. Finally, broader dimensions of 
support, e.g. social and financial services, were not the topic of this review.  
Whereas in the absence of information and better methodological quality assessment,17 one 
cannot conclude that the instruments identified were inadequate, a better knowledge of their 
validity, reliability and responsiveness as well as their ease of administration, acceptability and 
interpretability would greatly assist clinicians in selecting the most appropriate to the 
circumstances in which the impact of caring for patients with COPD is being assessed. 
 
Conclusions 
There is increasing interest in informal caregiving in COPD among clinicians and investigators as 
the prevalence of severe disease continues to rise and is associated with a substantial health, 
social and economic impact. Although a large number of instruments have been used to assess 
the impact of COPD on informal caregivers, their measurement properties have been poorly 
studied. An improved understanding of the measurement properties will assist clinicians 
selecting the most suitable instrument for the target population based on the study purpose and 
available resources and delivering optimal caregiver support. 
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Figure 1. PRISMA flow diagram. 
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Table 1. Characteristics of the instruments used to assess the impact of COPD on informal caregivers (ordered per life domain/construct). 
Instrument name 
and abbreviation 
References Description Practical burden Cost 
Measurement 
properties 
 
Studies using the 
instruments 
Original ref. 
# items, rating 
system 
Possible range scores Recall period 
Time to 
administer 
Ease of 
scoring* 
  
Psychological status and mood         
Beck Depression 
Inventory (BDI) 
Kara, 2004 64 
Papaioannou, 2014 
24 
Beck, 1961 79 21 items 
4-point scale 
0-63 Last week 5-10 min Easy 
 
Not 
free 
Internal 
consistency, 
hypothesis 
testing 
Center for 
Epidemiological 
Studies 
Depression  
Scale (CESD) 
         
- Original 
version 
Keele-Card, 1993 43 
Schreiner, 2006 44 
Unger, 1995 45 
Washio, 2003 46 
Radloff, 1977 
80 
20 items 
4-point scale 
0-60 Last week 5-10 min Easy 
 
Free Internal 
consistency 
- Short-form Burton, 2012 47  Andresen, 
1994 81 
10 items 
4-point scale 
0-30 Last week 5-10 min Easy Free No 
Depression 
Anxiety and Stress 
Scales (DASS-21) 
Figueiredo, 2016 28 Lovibond, 
1995 82 
21 items 
4-point scale 
Subscales: 
Depression (0-42) 
Anxiety (0-42) 
Stress (0-42) 
Last week 5 min or less Moderate Free No 
General Health 
Questionnaire 
(GHQ-28) 
Nordtug, 2011 83 Goldberg, 
1979 84 
28 items 
4-point scale 
0-84 
Subscales: 
Somatic symptoms (0-21) 
Anxiety and insomnia (0-21) 
Social dysfunction (0-21) 
Severe depression (0-21) 
--------- 5 min or less Moderate Not 
free 
No 
 23 
 
Geriatric 
Depression Scale 
(GDS) short-form 
Lee, 2010 40  
Schreiner, 2006 44 
Yesavage, 
1986 85 
15 items 
yes/no 
0-15 Last week 5-10 min Easy Free Hypothesis 
testing 
Hospital Anxiety 
and Depression 
Scale (HADS)  
Al-Gamal, 2014 36 
Al-Gamal, 2014 37 
Azoulay, 2013 20 
De Miranda, 2011 21 
Farquhar, 2016 27 
Figueiredo, 2014 38 
Jácome, 2014 39 
Lee, 2010 40  
Meier, 2011 41 
Nakken, 2016 42 
Zigmond, 
1983 86 
14 items 
4-point scale 
Subscales: 
Anxiety (0-21) 
Depression (0-21) 
Last week 5 min or less 
 
Moderate 
 
Free Internal 
consistency, 
hypothesis 
testing 
Patient Health 
Questionnaire 
(PHQ-9) 
Badr, 2016 51 Kroenke, 2001 
87 
9 items 
4-point scale 
0-27 Last 2 weeks 5 min or less Easy Free Internal 
consistency, 
hypothesis 
testing 
Profile of Mood 
States (POMS) 
         
- Original 
version 
Ross, 1997 48 McNair, 1981 
88 
65 items 
5-point scale 
0-200 
Subscales: 
Anger (0-48) 
Confusion (0-28) 
Depression (0-60) 
Fatigue (0-28)  
Tension (0-36) 
Vigour (0-32) 
Last week 5-20 min Moderate Free Hypothesis 
testing 
- Brief POMS  Burton, 2012 47 
(anxiety subscale 
used) 
Cella, 1987 89 11 items 
5-point scale 
0-44 Last week NA Easy 
 
Free No 
Symptom 
Checklist-90 (SCL-
90) 
Original 
Cossette, 1993 49 
Revised (SCL-90-R) 
Kühl, 2008 50 
Derogatis, 
1976 90 
90 items 
5-point scale 
Subscales: 
Depression (0-4) 
Obsession-compulsion (0-4) 
Somatization (0-4) 
Last week 12-15 min Complex Not 
free 
Internal 
consistency, 
hypothesis 
testing 
 24 
 
Vaske, 2015 26 Anxiety (0-4) 
Hostility (0-4) 
Interpersonal sensitivity (0-4) 
Phobic anxiety 
Paranoid ideation 
Psychoticism  
(not all subscales were used 
in studies) 
Global Severity Index 
Positive Symptom Distress 
Index 
Positive Symptom Total 
Burden/distress          
Caregiver Burden 
Scale (CBS) 
Appleton, 2003 19 
Cedano, 2013 57  
Lee, 2010 40  
Pinto, 2007 58 
Elmståhl, 1996 
91 
22 items 
4-point scale 
22-88 
Subscales: 
General strain (8-32) 
Isolation (3-12) 
Disappointment (5-20) 
Emotional involvement (3-12) 
Environment (3-12) 
--------- NA Easy Free Hypothesis 
testing 
Caregiver Strain 
Index (CSI) 
Utens, 2014 34 Robinson, 
1983 92 
13 items 
yes/no 
0-13 --------- 5 min or less Easy Free No 
Carers’ 
Assessment of 
Difficulties Index 
(CADI) 
Figueiredo, 2014 38 
Figueiredo, 2016 28 
Jácome, 2014 39 
Nolan, 1998 93 30 items 
4-point scale 
0-90 
Subscales: 
Carer–dependent 
relationships (0-21) 
Reactions to caregiving (0-21) 
Physical demands 
of caring (0-18) 
Restricted social life (0-12) 
Poor family support (0-6) 
Poor professional support (0-
6) 
Financial consequences (0-6) 
---------- Approximately 
25 min 
Easy Free Internal 
consistency, 
Hypothesis 
testing and 
test-retest 
reliability 
 25 
 
Cost of Care Index 
(CCI) 
Kwok, 2004 31 Kosberg, 1986 
94 
20 items 
4-point scale 
 
20-100 
Personal and social 
restrictions (4-16) 
Physical and emotional health 
(4-16) 
Value (4-16) 
Care recipient as provocateur 
(4-16) 
Economic (4-16) 
---------- 20-30 min Easy Free No 
Family Burden 
Questionnaire 
Tsara, 2006 59 
(modified version) 
Fadden, 1984 
95 
95 items Objective and subjective 
burden on: 
- employment issues 
- household management  
- financial issues 
- social relations 
NA 90 min NA NA No 
Impact of Event 
Scale (IES) 
Azoulay, 2013 20  
De Miranda, 2011 21 
Horowitz, 
1979 96 
15 items 
4-point scale 
0-75 
Subscales: 
Intrusion (0-35) 
Avoidance (0-40) 
Last week NA Easy Free No 
Montgomery’s 
Burden scale 
Hughes, 2000 29 Montgomery, 
1985 97 
22 items 
5-point scale 
Subscales: 
Objective burden (9-45) 
Subjective burden (13-65) 
---------- 15-20 min Easy Free No 
Numeric rating 
scale (NRS) for 
caregiver distress 
due to patient's 
breathlessness 
Farquhar, 2016 27 ---------- ---------- 0-10 ---------- 5 min or less Easy Free No 
Peritraumatic 
Dissociative 
Experiences 
Questionnaire 
(PDEQ) 
De Miranda, 2011 21 Marmar, 1996 
98 
10 items 
5-point scale 
10-50 During/after 
traumatic 
stress 
exposure 
Approximately 
5 min 
Easy Free No 
Relative Stress 
Scale (RSS) 
Nordtug, 2011 99  
Nordtug, 2011 83 
Greene, 1982 
100 
15 items 
5-point scale 
0-60 
Subscales: 
---------- NA Easy Free Hypothesis 
testing 
 26 
 
Ross, 1997 48 Personal distress scale (0-24) 
Life upset scale (0-20) 
Negative feelings scale (0-16) 
Subjective Stress 
Scale 
Cossette, 1993 49 
Sexton, 1985 65 
Chapman, 
1966 101 
4 items 
4-point scale 
4-16 ---------- NA Easy Free Internal 
consistency, 
hypothesis 
testing 
Zarit Burden 
Interview 
Badr, 2016 51 
Cain, 2000 52 
Fried, 2005 53 
Garlo, 2010 22 
Godoy-Ramírez, 
2014 18 
Goris, 2016 54 
Schreiner, 2006 44 
Sorocco, 2013 35 
Takata, 2008 55 
Washio, 2003 46 
Wicks, 1997 56 
Zarit, 1980 102 
Zarit, 1985 103 
22 items 
5-point scale 
0-88 
 
---------- NA Easy Free/ 
Not 
free 
Internal 
consistency 
Health-related quality of life         
Assessment of 
Quality 
of Life with 8 
dimensions (AQoL-
8D) 
Nakken, 2016 42 Richardson, 
2014 104 
35 items 
5-point scale 
35-175 
Dimensions (psychometric 
score): 
Independent living (4-20) 
Relationships (7-35) 
Mental health (8-40) 
Coping (3-15) 
Pain (3-15) 
Senses (3-15) 
Self-worth (3-15) 
Happiness (4-20) 
---------- About 5 min Easy Free  No 
European Quality 
of Life 
         
 27 
 
Questionnaire 
(EuroQol) 
- EuroQol-5 
Dimensions 
(EQ-5L-5D) 
 
Nakken, 2016 42 
 
EuroQol 
Group EQ-
5D™ 
5 items  
5-point scale 
EQ-5D-5L profile  
EQ-5D-5L index (based on 
normative data) 
Domains: 
Mobility (1-5) 
Self-care (1-5) 
Usual activities (1-5) 
Pain/Discomfort (1-5) 
Anxiety/Depression (1-5) 
Present NA Complex Free/ 
Not 
free 
No 
- VAS 0-100% Kühl, 2008 50 
Vaske, 2015 26 
EuroQol 
Group EQ-
5D™ 
--------------- 0-100% Present NA Easy  Hypothesis 
testing, test-
retest 
reliability 
Medical Outcomes 
Study 
Questionnaire 36-
Item Short Form 
(SF-36) 
Cedano, 2013 57 
Hughes, 2000 29 
Kenealy, 2015 30 
Lee, 2010 40 
Pinto, 2007 58 
Synnot, 2002 60 
Ware, 1992 105 36 items 
Scores differ 
among items 
Subscales: 
Physical functioning (0-100) 
Role limitations due to 
physical problems (0-100) 
General health perceptions 
(0-100) 
Vitality (0-100)  
Social functioning (0-100) 
Role limitations due to 
emotional problems (0-100) 
General mental health (0-
100) 
Health transition (0-100) 
Physical and mental 
component summary scores 
Past 4 weeks 5–10 min Complex Free 
or not 
free 
Hypothesis 
testing 
Quality of Life 
Index – Generic 
version (QLI-G) 
Al-Gamal, 2014 36 
 
Ferrans, 1985 
106 
66 items 
6-point scale 
0-30 
Subscales: 
Health and functioning (0-30) 
Social and economic (0-30) 
---------- Approximately 
10 min 
Complex Free Internal 
consistency, 
hypothesis 
testing 
 28 
 
Psychological/spiritual (0-30) 
Family (0-30) 
World Health 
Organization 
Quality of Life 
Questionnaire-
Bref (WHOQOL-
bref) 
Meier, 2011 41 World Health 
Organization 
107 
26 items 
5-point scale 
 
0-100 
Domains: 
Physical health (0-100) 
Psychological health (0-100) 
Social relationships (0-100) 
Environment (0-100) 
Last 2 weeks 10-20 min Complex Free Internal 
consistency 
Other domains          
Caregiver 
Reaction 
Assessment (CRA) 
Burton, 2012 47  
Hsiao, 2014 61 
Sautter, 2014 25 
Wang, 2012 62 
Given, 1992 
108 
24 items 
5-point scale 
Negative subscales: 
Impact on Schedule (1-5) 
Lack of family support (1-5) 
Impact on finances (1-5) 
Impact on health (1-5) 
Positive subscale: 
Caregiver’s esteem (1-5) 
--------- 5-10 min Moderate NA Content 
validity, 
internal 
consistency 
COPD Disability 
Index (CDI) 
Kühl, 2008 50 Pollard, 1984 
109 
Kuhl, 2009 110 
7 items  
11-point scale 
0-70 --------- Approximately 
5 min 
Easy Free Internal 
consistency 
Family 
Appraisal of 
Caregiving 
Questionnaire for 
Palliative Care 
(FACQ-PC) 
Janssen, 2012 63 
Nakken, 2015 23 
Cooper, 2006 
111 
25 items 
5-point scale 
Subscales: 
Caregiver strain (1-5) 
Positive caregiving appraisals 
(1-5) 
Caregiver distress (1-5) 
Family wellbeing (1-5) 
--------- NA Moderate Free No 
Functional 
Assessment of 
Chronic Illness 
Therapy 12-item 
Spiritual Well-
Being Scale 
(FACIT-Sp-12) 
Burton, 2012 47 
 
FACIT.org 
Copyright 
1987, 1997 
12 items 
5-point scale 
0-48 
Subscales: 
Meaning (0-16) 
Peace (0-16) 
Faith (0-16) 
Past week NA Complex Free/ 
Not 
free 
No 
Health 
Perceptions 
Ross, 1997 48 Ware, 1976 112 9 items 
5-point scale 
9-45 --------- NA Moderate Free Hypothesis 
testing 
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Questionnaire 
Form II  
(Current Health 
subscale) 
Life Satisfaction 
Index-A (LSI-A) 
Sexton, 1985 65 Neugarten, 
1961 113 
20 items 
Agree/disagre
e 
0-20 --------- Approximately 
10 min 
Easy Free No 
Nordic low back 
pain questionnaire 
(NLBPQ) 
Synnot, 2002 60 Kuorinka, 
1987 114 
7 questions 
Yes/No 
2 questions 
with a 4-point 
or 5-point 
scale 
1 body  
diagram 
NA Lifetime, last 
12 months 
and last 7 
days 
Approximately 
5 min 
Easy Free No 
Psychosocial 
Adjustment to 
Illness Scale – Self-
Report (PAIS-SR – 
caregiver version) 
Marques, 2015 32 
Marques, 2015 33 
 
Derogatis, 
1986 115 
46 items 
4-point scale 
0-138 
Domains:  
Health-care orientation (0-24) 
Vocational environment (0-
18) 
Domestic environment (0-24) 
Sexual relationships (0-18) 
Extended family relationships 
(0-15) 
Social environment (0-18) 
Psychologic distress (0-21) 
Past 30 days 
including the 
present 
20-25 min Easy Not 
free 
Internal 
consistency 
Revised UCLA 
Loneliness scale 
Kara, 2004 64 
Keele-Card, 1993 43 
 
Russell, 1980 
116 
20 items 
4-point scale 
20-80 --------- NA Moderate Free Internal 
consistency, 
hypothesis 
testing 
NA – Not available. *Easy of scoring was rated according to the following criteria: easy, when the items were simply summed; moderate, when a simple formula was used 
(e.g., the instrument has questions with reverse scores and the items are then summed; mean of the item scores); and difficult, when a complex formula was used. 
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Table 2. Summary of the sample characteristics in which the instruments were applied, the methodological quality of studies and the quality of the measurement 
properties of instruments.  
Instrument Study Country 
Caregivers’ characteristics 
(n, mean age, gender, 
relationship) 
Patients’ specificities 
Content 
validity 
Construct 
validity 
Reliability 
      
Hypothesis 
testing 
Internal 
consistency 
Test-retest 
reliability 
Psychological status and mood        
Beck Depression 
Inventory (BDI) 
Kara, 2004 64 Turkey n=30 
56.6 years 
All spouses 
Outpatients of a 
hospital 
Duration of illness: 7.57 
years (mean) 
 Fair/? Poor/?  
Center for 
Epidemiological 
Studies Depression 
Scale-10 item (CESD) 
Keele-Card, 1993 
43 
USA n=30 
66.8 years 
Mostly women 
All spouses 
Outpatients of a 
pulmonary clinic with 
FEV1<1.5 L 
  Fair/?  
Geriatric Depression 
Scale (GDS) 
Lee, 2010 40  China n=81 
63±12 years 
89% female 
86% spouses 
8±9 years caring 
Outpatients of a 
pulmonary clinic 
Duration of illness: 
11±10 years 
 Poor/?   
Hospital Anxiety and 
Depression Scale 
(HADS)  
Al-Gamal, 2014 36 Jordan n=67 
51.3±13.9 years 
70% female 
All spouses 
Inpatients or 
outpatients of a hospital 
 Fair/? Poor/?  
 Figueiredo, 2014 38 Portugal n=167, 2 groups: 
caregivers of patients with 
early and advanced COPD 
70-85% female 
61-63% spouses 
56-72% caring for >4 years 
Patients with early 
(GOLD 1-2, n=113) or 
advanced (GOLD 3-4, 
n=54) COPD living in the 
community 
 Fair/?   
 Jácome, 2014 39 Portugal n=203 
58.2±14.8 years 
Outpatients of primary 
care centers or hospital, 
  Fair/?  
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75% female 
60.6% spouses  
80.3% caring for >2years 
at early (GOLD 1-2, 
n=137) or advanced 
(GOLD 3-4, n=66) COPD 
 Lee, 2010 40  China n=81 
63±12 years 
89% female 
86% spouses 
8±9 years caring 
Outpatients of a 
pulmonary clinic 
Duration of illness: 
11±10 years 
 Poor/?   
 Meier, 2011 41 Switzerlan
d 
n=43  
66.58±11.08 years 
67.4% female 
All spouses 
Patients receiving care 
from the Zurich Lung 
League 
FEV1 39.42±11.58% 
predicted 
GOLD grades: 2 (n=6), 3 
(n=21) and 4 (n=4) 
74% receiving 
supplemental oxygen 
  Poor/?  
Patient Health 
Questionnaire (PHQ-
9) 
Badr, 2016 51 USA n=89 
54.8±16.0 years 
76.4% female 
39.3% spouses, 28.1% 
son/daughter 
5.10±1.6 years caring 
Patients living in the 
community 
COPD Severity Index: 
7±3.92 (mild COPD) 
 Fair/? Poor/?  
Profile of Mood 
States (POMS) 
Ross, 1997 48 Canada n=25 
65±10.51 years 
All wives 
Male patients with 
severe to very severe 
COPD (FEV1<50% 
predicted) 
Duration of illness: 12±9 
years 
50% receiving 
supplemental oxygen 
 Poor/?   
Symptom Checklist-
90 (SCL-90) 
Cossette, 1993 49  
(3 domains 
omitted) 
Canada n=89 
65±7.81 years 
All wives 
Male patients with 
moderate to very 
severe COPD 
 Poor/? Fair/?  
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FEV1=36.18% (13–60%) 
predicted 
Duration of illness: 
13±15 years 
 Vaske, 2015 26 Germany n=63 
62.08±8.05 years 
82.5 % female 
All spouses 
Stable patients 
GOLD grades: 2 (n=34), 
3 (n=23) and 4 (n=6) 
 Fair/? Fair/?  
Burden/distress         
Caregiver Burden 
Scale (CBS) 
Cedano, 2013 57 Brazil n=80 
48.7±15.6 years 
81% female 
41% daughters and 28% 
wives 
60% cared for > 5years 
All living with patient 
Patients using Long-
Term Oxygen Therapy 
for ≥ 3 months 
GOLD grades: 1 (n=2), 2 
(n=3), 3 (n=39) and 4 
(n=36) 
 Fair/?   
 Lee, 2010 40  China n=81 
63±12 years 
89% female 
86% spouses 
Caregiving duration 8±9 
years 
Outpatients of a 
pulmonary clinic 
Duration of illness: 
11±10 years 
 Poor/? 
 
  
Carers’ Assessment 
of Difficulties Index 
(CADI) 
Figueiredo, 2014 38 
 
Portugal n=167, divided in two 
groups: caregivers of 
patients with early 
(n=113) and advanced 
(n=54) COPD 
70-85% female 
61-63% spouses 
56-72% caring for >4 years 
Patients with early 
(GOLD 1-2, n=113) or 
advanced (GOLD 3-4, 
n=54) COPD living in the 
community 
 Fair/? Poor/? Poor/? 
 Jácome, 2014 39 Portugal n=203 
58.2±14.8 years 
75% female 
60.6% spouses  
Outpatients of primary 
care centers or hospital 
with early (GOLD 1-2, 
  Poor/?  
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80.3% caring for >2years n=137) or advanced 
(GOLD 3-4, n=66) COPD 
Relative Stress Scale 
(RSS) 
Ross, 1997 48 Canada n=25 
65±10.51 years 
All wives 
Male patients with 
severe to very severe 
COPD (FEV1<50% 
predicted) 
Duration of illness: 12±9 
years 
50% receiving 
supplemental oxygen 
 Poor/?   
Subjective Stress 
Scale 
Cossette, 1993 49 Canada n=89 
65±7.81 years 
All wives 
Male patients with 
moderate to very 
severe COPD 
FEV1=36.18% (13–60%) 
predicted 
Duration of illness: 
13±15 years 
 Poor/? Poor/?  
Zarit Burden 
Interview 
Cain, 2000 52 USA n=138 
58.6±13.6 years 
86% female 
15% Black 
70% spouses 
Outpatients of 
pulmonary clinics 
 
  Poor/?  
 Goris, 2016 54 Turkey n=112 
75% female 
26.8% ≥60 years 
Hospitalized patients 
with COPD 
Duration of illness: ≤1 
year, 14.2%; 2-5 years, 
25%; 6-9 years, 17%; 10-
13 years, 17%; ≥14 
years, 26.8% 
53.6% receiving 
supplemental oxygen 
  Fair/?  
 Wicks, 1997 56 USA n=140 
85% female 
58.6 years 
Outpatients of a 
hospital pulmonary 
  Poor/?  
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16% Black  clinic and private 
practice 
Duration of illness: 11±9 
years 
Health-related quality of life        
European Quality of 
Life Questionnaire 
(EuroQol) visual 
analogue scale (0-
100%) 
Vaske, 2015 26 Germany n=63 
62.08±8.05 years 
83% female 
All spouses 
Stable patients GOLD 
grades: 2 (n=34), 3 
(n=23) or 4 (n=6) 
 Fair/? --------------- Poor/? 
Medical Outcomes 
Study Questionaire 
36-Item Short Form 
(SF-36) 
Cedano, 2013 57 Brazil n=80 
48.7±15.6 years 
81% female 
41% daughters and 28% 
wives 
60% cared for > 5years 
All living with patient 
Patients using Long-
Term Oxygen Therapy 
for ≥ 3 months 
GOLD grades: 1 (n=2), 2 
(n=3), 3 (n=39) and 4 
(n=36) 
 Fair/?   
 Lee, 2010 40 China n=81 
63±12 years 
89% female 
86% spouses 
Caregiving duration 8±9 
years 
Outpatients of a 
pulmonary clinic 
Duration of illness: 
11±10 years 
 Poor/?   
Quality of Life Index 
– Generic version 
(QLI-G) 
Al-Gamal, 2014 36 Jordan n=67 
51.3±13.9 years 
70% female 
All spouses 
Inpatients or 
outpatients of a hospital 
 Fair/? Poor/?  
World Health 
Organization 
Quality of Life 
Questionnaire-BREF 
(WHOQOL-bref) 
Meier, 2011 41 Switzerlan
d 
n=43  
66.58±11.08 years 
67.4% female 
All spouses 
Patients receiving care 
from the Zurich Lung 
League 
FEV1=39.42±11.58% 
predicted 
GOLD grades: 2 (n=6), 3 
(n=21) and 4 (n=4) 
  Poor/? 
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74% receiving 
supplemental oxygen 
Other domains         
Caregiver Reaction 
Assessment (CRA) 
Hsiao, 2014 61 China n=406, divided in 2 
groups: 79 elder 
caregivers (≥65 years) and 
327 non-elder caregivers 
60-79% female 
Outpatients of medical 
centers and regional 
hospitals 
Poor/-   Poor/?  
COPD Disability 
Index (CDI) 
Kühl, 2008 50 Germany n=105 
64.0±9.3 years 
82% female 
All spouses 
Patients with COPD 
GOLD grades: 2 (n=68), 
3 (n=62) and 4 (n=13) 
Duration of illness: <1 
year, 4.6%; 1–3 years, 
12.8%; 3–10 years, 12.8 
%; >10 years, 50.5% 
  Fair/?  
Health Perceptions 
Questionnaire - 
Form 11 (Current 
Health subscale) 
Ross, 1997 48 Canada n=25 
65±10.51 years 
All wives 
Male patients with 
severe to very severe 
COPD (FEV1<50% 
predicted) 
Duration of illness: 12±9 
years 
50% receiving 
supplemental oxygen 
 Poor/? 
 
  
Psychosocial 
Adjustment to 
Illness Scale – Self-
Report (PAIS-SR) 
Marques, 2015 33 Portugal n=42 
mean 55.1-62.0 years 
71.5% female 
69.0% spouses, 26.2% 
sons/daughters 
Patients with COPD 
from primary care 
centers 
GOLD grades: 1 (n=16), 
2 (n=16) and 3-4 (n=10) 
  Poor/?  
UCLA Loneliness 
scale 
Kara, 2004 64 Turkey n=30 
56.6 years 
All spouses 
Outpatients of a 
hospital 
Duration of illness: 7.57 
years (mean) 
 Fair/? Poor/?  
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 Keele-Card, 1993 
43 
USA n=30 
66.8 years 
Mostly female 
All spouses 
Outpatients of a 
pulmonary clinic with 
FEV1<1.5 L 
  Poor/?  
Note: The possible scores for the assessment of the methodological quality of studies were the following: ‘excellent’, ‘good’, ‘fair’ or ‘poor’17. The quality of the measurement 
properties of instruments was rated according to Terwee et al.12 considering the possible scores: ‘+’ (positive), ‘?’ (indeterminate) or ‘-’ (negative). COPD, chronic obstructive 
pulmonary disease; GOLD, Global Initiative for Chronic Obstructive Lung Disease; FEV1, forced expiratory volume in 1 second. 
